Abstract

Previous research in our iai)oratory has shown that the

juveniie ciam, Mercenaria mercenaria, is sensitive to a variety
of organic (DDT and fluoranthene) and inorganic
(ca(imium) contaminants in spiize(i—setiiment iJioassays. The
goai of this s‘cu(iy was to utilize this test organism to assess
the potentiai ecotoxicoiogicai effects of sediment-associated
contaminants in the South Florida C-111 canal system and
Florida Bay. Clam ]Jioa.ssays were conducted in Reveo®
Environmental Chambers at 20 °C and 30 ppt sa]inity.
Sediments were press—sieve(i tiirougil a 212-pm mesh screen.
The sieved sediments (100 mL) were added to 600-mL
beakers to which 300 mL of 20-Um filtered seawater were
added. The sediment was allowed to settle under aeration for
24-h before the addition of fii:ty clams (> 212-um and <
350-],J.m) per beaker. At the end of ten (iays, clam mortality
was determined. Clam mortality was observed in sediments
from several sites which contained signii:icant levels of
pesticicles (en(iosuifan and p.p-DDE), metals (copper,
mercury), and PAHs (naphthaiene, Z—meti'iyinapiltilaiene).
These finclings demonstrate the utiiity of the juveniie clam

assay as a screening test for potentiai sediment toxicity.

USING THE JUVENILE CLAM (Mercenaria mercenaria) BIOASSAY TO ASSESS THE EFFECTS OF

SEDIMENT-ASSOCIATED CONTAMINANTS IN FLORIDA BAY

Introduction

>Agricuiturai runoff in South Florida may pose an ecotoxicoiogicai
risk to surrounding i)ay areas.

»The juveniie clam i)ioassay has been effective in assessing
sediment-associated contaminant toxicity from sites in the
Charleston Harbor estuary (Ciiarieston, South Carolina).

»The oi)jective of this research was to use the juveniie clam i)ioassay
to assess the potential sediment toxicity in the C-111 canal and

Florida Bay.

Juvenile Clams

Figure 1. Juveni]e Mercenaria mercenaria.
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Material and Methods

Collection and Hoi(iing of Mercenaria mercenaria

>Juveniie clams of approximateiy the same size 212-350 -Wm
(retaineci on a 212-pm sieve) (Figure 1) were acquireti. from Atlantic

Farm Inc. (commerciai aquaculture i:aciiity located on James Isian(i,

SC) (Figure 2).

> Clams were sieved at the aquacuiture iaciiity to verify the size used

for the i)ioassay.

> Seawater used for holding and exposures was collected from Bohicket
Creek, a reiativeiy uncontaminated tidal trii)utary of North Edisto

River Estuary, SC.
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Figure 2. Atlantic Farm Inc. (i’iatciiery and
Phytopianieton cuituring faciiity).

Results
Table 1. Polycyclic Aromatic Hydrocarbon (PAH) Concentrations (ng/g = ppb) detected in sample sites. Table 2. Metal Concentrations (ug/g = ppm) detected in sample sites.
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Table 3. Pesticide Concentrations (ng/g = ppb) detected in sample sites.

Sediment Quaiity Guidelines (TEL/PEL - MacDonald 1994; ERL/ERM - NOAA 1990, Long et

al., 1995) were used to assess potentia] bio-effects from sediment-associated contaminants.
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Field-Collected Sediment
»Sediment was collected from the C-111 canal system (1 site) and Florida Bay (4 sites) (Figure3)

Carolina, was used as the reference site.

» Sediment ]Jioassay was conducted in pre—cieanexi Pyrex 600-mL beakers

> Testing Conditions: 20°C, 30 ppt salinity, and a photoperiod of 12-h:12-h.

>Appr0ximateiy 100 mL of sieved sediment was added into the beakers followed i)y 300 mL of 20-pm
filtered seawater. Fifty clams were added into each beaker.

> Beakers were covered with solvent-rinsed foil and a 1-mm pipette was inserted for aeration.

» Water quality parameters (salinity, dissolved oxygen, pH, temperature) were taken claiiy,

» At the end of 10 Liays, the sediment was re-sieved to retrieve the clams and mortality was determined from

eacii i)ealzer an(i recorclecl.

minutes.
» Data Anaiysis - ANOVA was to used to determine if significant group differences existed. Scheffe’s
muitipie comparison test was used to determine signiiicant differences among the sites.
Anaiyticai Ciiemistry
»Sediment was anaiyzeti for trace metals (Ai, As, Cti, Cr, Cu, Fe, Pi), Mn, Hg, Ni, Se, Ag, Sn, Zn) (AA,

ICP), persistent organic pesticicles (17 anaiy‘ces with endosulfan consisting of aipiia, i)eta, suifate, iactone, and

ether isomers) (GC-ECD), and poiycyciic aromatic iiydrocari)ons (17 PAHs) (GC-MS) ioiiowing NS&T
Program protocois (Fortner et ai.,1996; Kucleiiciz et a.i., 1997; Sanclers, 1995)

Figure 3. Sample Sites in
Florida Bay and C-111 Canal

Conclusion

>The two sites (Statison Cand Joe Bay) that had signii;icant
il depressed survival relative to the reference (F‘oiiy River) also
had measurable concentrations of endosulfan.

» Station C (iiigiiest clam mortaiity) had iligil sediment
concentrations of entiosuifan, copper, mercury, napiitiiaiene,
Z-metiiyinapiitiiaiene, p.p-DDE, and o-chlordane.

»Joe Bay - levels of As, Z-methyinaphthaiene and
napiltiiaiene exceeded the TEL and ERL values.

>The clam assay is a useful tool in ecotoxicologicai risk
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>Foiiy River, a reiativeiy uncontaminated site (Ci’iung, 1999) located off the Stono River, Ciiarieston, South

> Clams were deemed dead if the shell was gaping or if movement was not detected under microscope after five



